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Most species use external and internal 
(self-movement) cues to learn about 
their environment and to guide 
navigation. 
Visual cues usually dominantly control 
navigation, but self-movement cues are 
also necessary – even in visual 
environments. 
These self-movement cues include the 
detection of head movements and 
head position relative to gravity.
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Background
Our model of graviception involves 
genetically modified mice lacking the 
inner ear mechanism responsible for 
gravity detection.
Graviception serves as a reference for 
postural movements, as well as for 
one’s sense of direction.
We currently use behavioral tests to 
determine which aspects of spatial 
cognition rely on graviception.
Our results have important implications 
for space travel and for the treatment of 
vestibular disease.
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Methods
Exploratory Movements
Control Tilted
Open-Field Exploration*
Normal mice organize their exploratory 
movements around a “home base” in 
darkness.
Impaired graviception disrupts the 
pattern of returns to the home base, 
and this disruption may contribute to 
general navigation deficits.
*Collaborative effort with the lab of Douglas G. Wallace 
(Dept. of Psychology, Northern Illinois University)
Goal-Directed Movements
Barnes Maze
Normal mice rapidly learn to walk 
toward the hole that allows escape 
from bright overhead lights.  This 
ability is termed a “spatial” search 
strategy.
Impaired graviception disrupts the 
preferential use of a spatial search 
strategy.
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Discrete Cues vs. Geometry
Geometry Test
Many species quickly learn to walk 
directly toward a discrete cue located 
in one corner of a rectangular arena. 
However, they frequently visit the 
corner that is incorrect, but geo-
metrically equivalent. 
We are currently testing whether 
geometry influences navigation in the 
absence of graviception.
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